Abstract-As known, attribute selection is a method that is used before the classification of data mining. In this study, a new data set has been created by using attributes expressing overall satisfaction in Turkey Statistical Institute (TSI) Life Satisfaction Survey dataset. Attributes are sorted by Ranking search method using attribute selection algorithms in a data mining application. These selected attributes were subjected to a classification test with Naive Bayes and Random Forest from machine learning algorithms. The feature selection algorithms are compared according to the number of attributes selected and the classification accuracy rates achievable with them. In this study, which is aimed at reducing the dataset volume, the best classification result comes up with 3 attributes selected by the Chi2 algorithm. The best classification rate was 73% with the Random Forest classification algorithm.
I. INTRODUCTION The concept of happiness is defined as "a state of prosperity from complete and continuous attainment of all wishes" [1] . Definitions of happiness based on philosophy and religion are used to mean a better life than emotion [2] . Corporations and public institutions want their customers and employees to be happy. Governments and societies want citizens to be happy also. They protect and evolve their assets in this regard.
New methods and approaches have been developed for how to do the most accurate measurement of economic, biological, religious, and psychological areas, along with increased work on the happiness measurement [3] . In this context, various scientific fields such as positive psychology and happiness economics have been derived [4] [5] . Until the measurement of happiness is measured, many subjects are included in the research [2] .
Although the idea of happiness has been wondered by thinkers for thousands of years, it has only recently been possible to search and investigate systematically. A number of studies have been carried out since 1980 onwards [6] , [7] . In addition to the concept of happiness, life satisfaction is considered as a more measurable concept. Happiness concepts representing lifelines, emotions and human consciousness have been used in [8] [9] [10] .
Life satisfaction is a cognitive and judicial situation which expresses the evaluation of life as a whole. Happiness on the other hand is conceived as an emotional state produced by positive and negative events and experiences in the life of the individual. Although there are some correlations between happiness and life satisfaction at different levels, these concepts are still different [11] .
The concept of subjective well-being, which we cannot separate from the concept of happiness, is defined as people's evaluations of their quality of life [6] [7] . Researches and surveys on life satisfaction and happiness have been used as subjective well-being indicators in [12] .
Many internationally organizations collect data for life satisfaction surveys. The Nordic countries are the seven top ones amongst the best 10 countries in life satisfaction concept from globally scaled researches' reports. This result was reported in World Data Base of Happiness that archived by Erasmus University Rotterdam [13] and the World Happiness Report [14] prepared by the United Nations. Turkey has ranked 69 th happiest country regarding to the World Happiness Report's research.
International happiness survey, organized by GALLUP Research Company, is also an example of global-scale research. According to the company's publication on International Happiness Day, the happiest countries are Latin American countries. These results, however, appear to be very different from those reported by the United Nations [15] . This difference suggests that the basic concept used in the two separate studies differs. The survey by the United Nations has focused on "life satisfaction" while GALLUP researches the concept of "happiness". According to research on positive experience made by GALLUP, Turkey took place in the bottom row [16] .
There are institutions and organizations that conduct research on happiness in Turkey. Some of these are Zenna [17] [21] . We focused on applying data mining techniques on TSI life satisfaction surveys and classifying the gender with variables of satisfaction in this study. For this purpose, a new data set was created with 21 attributes indicating satisfaction levels. The strength of the association of these attributes with the class was rated by attribute selection algorithms. Then the rated attributes were classified by Naive Bayes and Random Forest classification algorithms. Finally, feature selection algorithms were compared according to classification accuracy ratios.
II. MATERIAL AND METHOD
In this study, Orange Data Mining program [22] is preferred to use. The Orange program is an open source software package that can also be run as a visual programming tool or as a script in the Python programming language platform. In the orange library, data is filtered with hierarchically arranged components such as probability assessment, attribute rating and classification [23] .
The Rank widget scores the attributes according to their correlation with the class. Attribute scoring methods that can be used in Rank widget are Information Gain, Information Gain Ratio, Gini Impurity Index, Chi-Square-Chi-Square, ReliefF, Fast Correlation Based Filter (FCBF) [24] .
The feature selection algorithms used in the study are briefly introduced:
Information Gain: The ID3 algorithm uses information gain when constructing decision trees. When choosing an attribute, it is used to reduce the variance of multi-valued attributes taking into account the number and size of branches. It shows how close we are to the classification results given by the sub-values of the tested object. The concept of information acquisition is explained by the concept of entropy. Entropy is a concept that expresses irregularity. The lower the entropy value in the nodes of decision tree, the better the distinction is made. The entropy gets value between 0 (lowest value) and 1 (highest value) [25] [26] .
Information Gain Ratio: An improved version of the Information Gain algorithm is information gain ratio. It is used because it solves the disadvantage of Information Gain. Although Information Gain is often a good measure to determine the degree of importance of qualification, a considerable bias problem arises. Information Gain Ratio is used to overcome this problem [27] .
Gini Impurity Index: Used by the CART algorithm. A decision tree finds the attributes to be used when branching the structure. Attributes that can make the most discrimination are preferred because they get higher scores. If there is only one class label in the branch, no new branching occurs. As in the concept of entropy, the lower the purity index of the nodes is, the better the discrimination is made [28] .
Chi2 (Chi-square distribution): A statistical tool used for rejecting derived hypotheses that data are independent. It is a non-parametric technique used to determine whether the distribution of observed frequencies differs from the expected theoretical frequencies [29] .
ReliefF: This is an algorithm which is not dependent on heuristic methods but works on loworder polynomial time, and is based on the feature selection algorithm which is resistant to noise and feature interactions and is used in binary classification [30] .
Fast Correlation-Based Filter (FCBF): It has been developed with the enhancement of the correlation-based (CBF) algorithm. Without a bidirectional correlation analysis, it is a fast algorithm that can determine related attributes and the redundancies between them [31] .
Within the scope of the study, 196,203 records were used which are all the raw data of TSI Life Satisfaction Survey 2013. 83074 of them are male and 113129 of them are female. Expressing general satisfaction attributes and gender attribute from the data were selected to create a new data set through Microsoft Excel 2016. Descriptions of attributes are given in Table 1 . Figure 1 shows the steps followed in the experimental works. Figure 1 shows the experiment steps proceeded in the study. The data cleared through Microsoft Excel 2013 was uploaded to Orange with the File widget in the data mining program. The class attribute is selected as target in the interface of the File widget and selections are made for each attribute to evaluate them as nominal. The attributes were scored attribute selection algorithm in the Rank widget. Once ranked according to their score in the Rank interface, two of attributes selected to send Test and Score widget. The number of attributes was increased in each round and sent to the Test and Score widget. In Rank widget, each ranking method was performed separately and the classification test was repeated. In the Test and Score interface, Cross Validation was selected as the sampling method and 10 folds were used. The classification methods used during the test and score phase were Naive Bayes and Random Forest. The accuracy ratios obtained after each test were transferred to in a MS Excel table and visualized by charts. The data processing model generated in the Orange data mining program interface of this model is shown in Fig 2. The interfaces of the widgets used in the data processing model are shown in Fig  3, 4 Figure 4 , the scored attributes can be seen as ranked.
Figure 5: Test and Score
In Figure 5 , classification test result is shown.
III. FINDINGS AND RESULTS
In this section, the results produced from the experiments in the study were obtained and these results are converted into tables and charts to be compared with each other. In this context; attributes according to result obtained from the feature selection algorithms; the number is increased every time and subjected to classification test for each algorithm separately. The scores obtained by attribute scoring methods are shown in Table 2 . The results shown in Table 2 demonstrates that; education, judicial and SII services attributes get the highest score by three of the algorithms (Inf. Gain, Gain Ratio and Gini). The Chi2 algorithm gives the highest score in terms of the income attribute in addition to the training and forensic attributes. The ReliefF algorithm gives the highest score to residential attribute besides education attribute and transportation attribute. FCBF, on the other hand, gives the highest scores to education attribute, judicial and business relation attributes.
In Figure 6 , Naive Bayes classification test results are shown by a chart.
Figure 6 Naive Bayes classification results
From Figure 6 , the highest value of the feature selection algorithms tested with Naive Bayes is seen as 72.3%. This value was obtained by selecting two attributes (3 and 15) with the highest score selected by FCBF algorithm. Information gain, Gini Decrease and Chi2 were obtained with the highest score of 67.5 with five attributes. The highest score (67.4) obtained by Gain Ratio was reached with six attributes. The highest score of ReliefF, 68.2, was reached with twelve attributes. As the number of attributes is increased, the scores obtained are retained same (no increase). The classification score value does not increase further because the contribution scores of the subsequently added attributes are low.
In Figure 7 , test results of the Random Forest classification are shown by a chart.
Figure 7 Random Forest classification results
As shown in Fig. 7 , the highest value of the feature selection algorithms tested with Random Forest is seen as 73.0%. This was obtained when 3 attributes (3, 18, and 7) with the highest score were selected by the Chi2 selection algorithm. The highest score of 72.6 obtained with information gain and gini decrease was reached with five attributes. The highest score of 72.5 was reached with six attributes selected by Gain Ratio. The highest score of ReliefF, 72.2, was reached with five attributes. The highest score of 72.5, was reached with two attributes (3 and 15) selected by FCBF algorithm.
The highest classification score was obtained with personal training, judicial and job income attributes. The best result has been achieved using only these three attributes without having to use other attributes.
IV. DISCUSSION AND CONCLUSIONS
In this study, it is stated that data mining techniques can be applied on life satisfaction questionnaires and gender classification can be done with satisfaction variables. Therefore, at this point, it has been determined whether there is a difference of satisfaction among the genders. The accuracy of 73% in the classification confirms that the satisfaction levels differ between men and women for different attributes.
The satisfaction of personal education was selected among the first three most valuable attributes by all algorithms. Judicial satisfaction was also selected among the first three most valuable attributes by five algorithms. SII Services was also selected as previous mentioned attributes by four algorithms. Since these attributes are good at distinguishing gender, it has been seen that men and women participants have different thoughts in these matters. This suggests that the services received at these topics are assessed differently by men and women participants.
Another consequence of this work is that it is difficult to apply data mining methods to datasets that have large volume of data. In such a case, it is necessary to decrease variables by subsetting most valuable attributes, so irrelevant features are dismissed and classification accuracy is increased.
The disadvantages (class imbalance and subjectivity in the answers to the questions) in this dataset obtained from the life satisfaction survey were confronted as a problem when analyzing the dataset. For this reason, if the data set we have studied is also handled with algorithms developed for imbalanced data, higher accuracy percentages can be achieved.
